. Structures of the exosome and exosome-like complexes. Overlay of methyl TROSY NMR spectra of the exosome complex that contains NMR active isoleucine residues in both Rrp41 and Rrp42 (black) or only in Rrp42 (green). Resonances that result from residues in Rrp41 can be readlily identified. (A) In our experiments the RNA substrate (a GC hairpin followed by 32 adenines, where the 3' GCU nucleotides result from the linearization of the DNA template used for in vitro transcription) is processively degraded into the product RNA (a GC hairpin followed by 10 adenines) and nucleotides.
(B) 30 µM substrate (see A) was incubated with 70 nM exosome (that contained an average number of active sites between 10 and 100%) at 50°C. Aliquots of the reaction were taken at different time points and mixed with 8M urea to quench the reaction. The samples of the different time-points were analyzed using Urea PAGE, after which the RNA was visualized (A) Exosome and substrate were mixed as described in Figure S4A and S4B, but using 25 µM substrate RNA and 60 nM exosome. The reaction time-points were analyzed on a Dionex PA-100 column that was heated to 80 °C and coupled to an HPLC system that was equipped [Product]
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with an auto sampler for the precise and reproducible injection of the sample onto the column.
This allowed for the accurate quantification of the levels of substrate and product in the reaction mixture, where the peak areas were converted into absolute concentrations based on determined calibration curves ( Figure S6 ). Note that we did not use the concentration of the nucleotides in the analysis as the peak that contained the nucleotides overlapped with small peaks that resulted from the buffer in the reaction mixture (see e.g. top chromatogram taken at time=0 and where no product and nucleotides are present. The progression of the reaction was assessed by dividing the product concentration by the total RNA concentration.
(B) As in Fig S4C, (A) Calibration of the detector response using known amounts of product (a GC hairpin followed by 10 adenines) and substrates (a GC hairpin followed by 32, 63, 92 or 118 adenines).
(B) Global calibration of the product and substrate amounts that was used to convert all HPLC peak areas into absolute concentrations. Table S1 : Used constructs for protein expression and RNA in vitro transcription 1 The RNA stem-loop is highlighted in green. 2 RNA used for Fluorescence anisotropy measurements. 4-S-U refers to a thio-uridine that is used to couple the RNA to 6-(Iodoacetamido)-fluorescein. 3 Used for NMR studies as this RNA is not degraded by the exosome due to the presence of a 3' cyclic phosphate that results from ribosomal cleavage. 4 Protein affinity tags are colored red (His-Tag), pink (MBP-Tag) or yellow (STREPTag). TEV cleavage sites are highlighted in blue, where the TEV protease cleaves between the Q and G. 5 The inactive version of the Rrp41 construct contains the D182A mutation. 6 Co-expression vectors were constructed as described (5) . All four proteins are in one vector and simultaneously induced.
